R f 0.27 (CH 2 Cl 2 /MeOH 4:1); mp above 210 ºC (MeOH) isomeric ratio (R : S) 10 : 1; IR (KBr) 3167, 3022, 2930, 1736, 1635, 1619, 1496, 1450, 1306, 1261 143.5, 139.3, 127.6, 121.3, 118.9, 89.4, 72.7, 72.5, 71.6, 57.3, 53.4, 49.2, 34.7, 32.5, 32.4, 27.7, 24.3, 5.9, 3.5, 2.4 
N-cyclopropylmethyl nororipavine methyl chloride (7a)
To a suspension of oripavine (6) (0.20 g, 0.67 mmol) in N-methylpyrrolidine (3.5 mL) was added cyclopropylmethyl bromide (0.93 mL, 10.09 mmol) and the reaction mixture was heated in a preheated oil bath at 120 ºC for 28 h, before it was cooled down to room temperature. The black liquid was filtered through a plug of neutral alumina, and further eluted with dichloromethane:MeOH (9:1) followed by elution with MeOH. The organic solvents were removed under reduced pressure. The brown residue was dissolved in MeOH and precipitated with diethyl ether to give the title compound 7a (0.15 g, 55%) as a brown solid. -isomer = 153.7, 142.5, 138.8, 131.8, 123.2, 122.8, 120.8, 120.2, 117.7, 96.3, 87.8, 68.4, 68.3, 55.3, 54.4, 46.1, 43.9, 30.9, 30.3, 4.4, 3.5, 3.4 Other procedures for quaternization:
The use of dimethylacetamide (DMAc) as solvent in the aforementioned quaternization provided a reaction mixture as a thick slurry and provided the product as a heterogeneous mixture. Isolation consisted of filtration and provided 94% of mass in 98.3% purity determined by HPLC (S/R ratio = 1.5 : 1).
The use of N-methylpyrrolidone (NMP) and DMF as the solvent mixture (1:1) did not provide selectivity in terms of precipitation (wet cake) of the R-isomer of CPM-oripavine salt. Several operations were performed on the mother liquor (precipitation followed by trituration of resultant solid) and provided CPM-oripavine salt in 56% yield from mother liquor with a purity of 96.7% by HPLC (S/R ratio = 7.1:1).
Endo-peroxide Oripavine Chloride Salt (11a)
Following the general procedure for photo-oxygenation, compound 7a (0.11 g, 0.28 mmol) yielded compound 11a as slightly brown solid (0.11 g, 92%). 
Endo-peroxide Oripavine Bromide Salt (11b)
Following the general procedure for photo-oxygenation, compound 7b (0.11 g, 0.26 mmol) yielded compound 11b as slightly brown solid (0.11 g, 93%). The 1 H NMR spectrum was identical to the spectrum of compound 11a.
Partial reduction of endoperoxide (11b) to enone (12b)
To a 143.2, 140.9, 131.7, 129.2, 120.4, 119.6, 118.7, 85.7, 72.1, 70.6, 69.7, 57.8, 52.7, 46.7, 27.5, 23.7, 5.8, 3.6, 2.3; MS (FAB+) 
Quaternization of cyclopropylmethyl nororipavine (8) with MeI to 7c
To a solution of cyclopropylmethyl nororipavine 8 (0.02 g, 0.059 mmol) dissolved in anhydrous NMP (1 mL) and pre-cooled to -8 °C was added cold methyl iodide (0.017 g, 0.119 mmol). The reaction mixture was stirred at -8 °C overnight to reach the full conversion of starting material 8. The isomeric ratio (R:S) of 7c (as an iodide salt) determined by HPLC was 3.6 : 1. 
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